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(57) ABSTRACT

Configurable meter that can be configured according to a
first configuration 1 which the meter 1s capable of being
connected directly to a phase conductor (40), and according
to a second configuration in which the meter 1s capable of
being connected to the phase conductor (40) via a trans-
former (41), the meter including an upstream current port
(2a, 2¢, 2¢) and a downstream current port (2b, 2d, 2f), a
voltage port (3), a circuit breaker (7) that 1s closed by
default, and an access opeming through which a conductive
clement of an adaption module extends when the latter 1s
mounted on the meter, such that, when the adaption module
1s mounted on the meter, the conductive element opens the
circuit breaker while being connected to the voltage port, the
meter then being 1 the second configuration, and when the
adaption module (24) 1s not mounted on the meter, the meter
1s 1n the first configuration. Adaption module. System com-
prising a meter and an adaption module. Method for con-
figuring a meter.

9 Claims, 6 Drawing Sheets

.

\

S~

Ly shims sams EEss mAms LEEAL RAEE AL A RN LA MM EALS RS SRS AN B AN EELAR  RELmE

:-




US 11,067,613 B2

Page 2
(58) Field of Classification Search
USPC e e 702/61
See application file for complete search history.
(56) References Cited
U.S. PATENT DOCUMENTS
6,011,772 Bl 8/2003 Lavoie et al.
6,825,776 B2* 11/2004 Lightbody ........... GO1R 22/065
324/76.11
2007/0007944 Al 1/2007 Burns et al.
2009/0295371 Al* 12/2009 Pontin ...........covvvnnee, GOIR 1/04
324/142
2010/0282579 Al1* 11/2010 Brown .................... HO1H 1/54
200/271
2014/0218010 Al1* &/2014 Fulton .................... HOIR 33/90
324/110
2015/0247900 Al* 9/2015 Shuey .................. GOIR 22/065
324/415

* cited by examiner



US 11,067,613 B2

Sheet 1 of 6

Jul. 20, 2021

U.S. Patent

g




U.S. Patent Jul. 20, 2021 Sheet 2 of 6 US 11,067,613 B2

Fig. 3

Fig. 2




U.S. Patent Jul. 20, 2021 Sheet 3 of 6 US 11,067,613 B2

24

30

Fig. 4




U.S. Patent Jul. 20, 2021 Sheet 4 of 6 US 11,067,613 B2

Fig. 5




US 11,067,613 B2

Sheet 5 of 6

Jul. 20, 2021

U.S. Patent

9 "SI

I + .
+ +

+ + + + F F F o FFFFAFFFEAFFFEFEFFEAFEFAFEFFEAFEAFEFEAFEAFEFFEFEFEAFEAFFAFEAFFEAFEAFEFEAFEAFFEAFEFEFEAFEFEFEAFEAFEFEFEFEFEAFEFEFEAFEAFEFEAFEAFEFFEAFEFEAFEAFEFEAFEAFEFEFEAFEFEAFEAFEFAFEAFEFEAFEAFEFEAFEAFEFEFEFEFEAFEAFEFEAFEAFEFEAFEAFEFAFEAFEFEAFEAFEFFEAFEFEAFEAFEFEAFEAFFEFEAFEFEAFEAFEFEAFEFEFFEAFEFFEAFEFEAFEAFEFEAFEAFEFEFEFEFEFEAFEFAFEFEFEAFEAFEFEAFEAFEFEAFEAFEFEAFEAFEFEAFEAFEFEAFEAFEFAFEAFEFEFEAFEFEFEAFEFFEAFEFEAFEAFEFEAFEAFEFEAFEAFEFEFEAFEFEAFEAFEFEAFEAFEFEAFEAFFEAFEAFFFEAFEFEFEAFEFEAFEAFEFAFEAFEFFEFEF A F
.—..—..—. L T I T .

N.
.. A -+
+ +
+
* + +
+
+
+
*
+
+
*
. H
+
* - -
+ - A AR E R T T I T T I T I T T T T TmamTmTaamEanmtammtTmmEmammaamamammmTEamEamm Tt amtanmammammT T ammammTaamamta Tt am T rmta Tttt Emmrm T rmTmt T T Ty T Ty -
-EEEEEEEE R N R R R NN N
+ I N R I R I N N N R R N R N A R A N R N N R A N R A A R A N N N A R A N R N A R N N N A R A N N N A R A N N N A R A N N N A R A N N N A R A N N N A R A N N N A R N N N A A N N N A A N A N N N N N N N N N N N NN N NN NN NN -
. + 4
* . .
- + e
* -
+ *
+ + +
+ + +
*
*
+
*
+
*
*
-
+
»
* .
-
*
* .
* .
* . .
+ -
A R EE R e
+ - N N N N I I N A N S A A S S S S S R Y -
+ + + .
* i+ il -
+ +B .
+ f +
. . . +
* * + +
. . + +
+ . + +
+ +
1 . .
* *
- 1 .
+ +
+ +
* *
+ .o +
+ +
* *
+ . +
. ok k ok kb ok kb kb ok ok k ko +
+ + . EE I R I N e N e
. N - + 4+ + + + + + + o+ o+
+ ' + .
+ 1 +
* 1 *
+ 1 + +
. +
+ d +
* [l *
+ d +
+ + .
* *
+ +
+ + H
+ +
+ +
+ +
* *
+ + +
+ + +
* + *
+ + +
+ + +
* * *
+ + +
+ + +
* * *
+ + +
+ + +
* * *
+ + P - - - . . P
. . . . . . .
+B * . + .

w’ﬂ
3
¥

|

4 b+ h bkt b kA

ALALL LR L L LR

O NN NN NN NN NN BN BN BN BN BN BN BN M M PR BN B Em Em o

+

lP. R i e W P O g

oty . . L . . L
-
g
'h. +
|~ 4.+
%
L .
+, .
& .
+
++ * +++++
T T N
e i -+
1 +
'
I -
++ .I \
'
Flo0 _
+ I .
. .
I .
I .
. .
\ . - F.
'+ N | +
- +
+ E 3 -
L ' B
o a.- [ ] O+ + .
' 4 b .-
b -
1I
k.
. Y
k] L]
+++ L §
+ +
+ +
+
o+
+
'
e e e e
-
-,
iy ke
.l
-
-
. ..
a
.
'LP{-

-+

ol R W N

ARRF ARRF - ARN. RERF  BRR OCBRRN . CBRERN ORRN KRN

. . i . R o maa e . . . - . - . . - - - - .. . - oo . .
. ;i .Eu E E E E E E _E E _E _EL . in—. _EL §L in E. E. . E. E

o
;
]
a
i
i
:
:
:
§

=l

R

s ol



US 11,067,613 B2

Sheet 6 of 6

Jul. 20, 2021

U.S. Patent

+ + + + + F + + + + +F o FFFFFFEFFFEFFEFEFFEFEF P F

+ + +

+ + + + + + *F + + F F t F A

+* * + o+

+ + + + + + * + + F + + F +F

+ + + + + + +

* ok ok k k ok ko ko F ko ko E ko
+ + + + + + *+ + + F + + F +F

+ + + F FFFFF A FFFF A FFEFFFFFFFEFEFFEFEFEFEFFE A FFFEFEFEFFFEFEFEF R FFEFFFEFEFEFEFEE R

+ +
L
+
+*
+
+
+*
+
+
+*
+
+
+*
+
..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—...—.
+
+
+
+*
+ +
+ -
+ + =
+ .
+* +
+
+
+
+*
+
+
+*
+
+
- +

+* + + F ¥ F FFFFFFFFF T

+ F + F F F ok FFFFFFFFEFF S FF
+

+ F + F F F ok FFFFFFFFEFF S FF

L+ +
+ +
I
! * + +
s +
. b+

+ + + + + + + + + +
* + F ¥ + F ¥ FFFFFFFERFFFFFFFFFF

+ + + +
* + + ¥ + + F F A+ FFFFFFFFHF

+ + + +

i " e e e e e e

+* + *+ + + F ¥ + F At FA

* + + + ¥ + F F F+ A

'
o+ F A+ FFFFFEFFFEFEFEFEFEFEFEFE A

+
+
+*
+
+
L
'
+*
+

+

* + + ¥ F F F FFFFFFFFFFEFFAFEAFFFEAFEFEAFEAFEFEAFEAFEFEAFEAFFEAFEAFEAFEAFEFEAFEFEEFEFEFEFEEF
+* + + F F F o FFFFFFEFFFEFFEFEFFEFEFFEFEAFFEFEFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEEAFF T

+ + + ¥ F F F FFFFFFFFFFAFFAFEAFFFEAFEFAFEAFEFEAFEAFFEAFEAFEFEAFEAFEFEFEAFEFEAFEAFEFEAFEAFEFEAFEAFEFEAFEFEFEAFEAFEFEFEAFEFEAFEAFEFEAFEAFEFEAFEFEFEFEFEFEFEAFEFEFEFEE A F
+ + + + F FF ok FFFFFFFAFEFFEFEFFEFEFFEAFEFFEFFEAFEAFFEFEFEFEAFEAFEFEAFEAFFEFEAFEFEFEAFEFFEFEFEAFEFEFEFEAFEFEAFEAFEFEAFEAFEFAFEAFEFEFEAFEFEFEAFEFEAFEAFEFEFEAFEFFEAFEFEAFEFEFEAFEEFFF

+ + + + + + + + +F F F F FFFFFFFEFFFEFFEFEFFEFEFFE A F

+ + + + + + *+ + + + + + +F + + + + + + + o+

L "S1]

bk

LN

+ + + + + + + + + +

+

- F + o+ o+

+ + + + + + + + + + + + + + + + +

+ + + + + + + + + + F FF o+ F

+ + + + + + h + + +t +t + + A

+ + + + F F o+ FFFFFFFFAFFFEAFFFEAFEFAFEFEFEFEAFEFFEFEFFFF
* + + F F o+ FFFFFEFFFEFAFAFFAFEAFEFFEAFEFAFEAFEFAFEAFEFEAFEAFEFEAFEAFEFEAFEAFEFEFEAFEFEFEAFEEFEEFFEFE

+
T+ FFFFFEFFFEFFFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFEFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEAFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEAFFEFEAFFEFEFFEFEAFFEFEFFEFEFFEFEAFFEFEAFFEFEAFFEFEFFEFEAFFEFEFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFEFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFEFEAFFE R
L L L N N R O L O B D L L L L L O D L L L L L I L L L R B L L D L D L L L L L D L L L L L L L L L D L D L L L L B B L

-+
L L B N N L O R L L D L L L L D L R D O O L R L L L D O L L L L R D L L L L T D L L O D L B L L R L D L D L L L T L T L
+ + + + F FF P FFFFFFFFEFEFEFFEFEFFEFFEAFEFEFEFEFFEAFEFEFEFEFEFEAFEFEFEAFEFEFEAFEAFEEAFEFEFEAFEAFFEFEFEFEAFEFEFEFEFEFEFEFEFEFEAFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEFEEFEFEFEFEFEFEFEFEEFEFEFFFF

+ + + + F F o+ FFFFFFFFEFFEAFFFEAFEFAFEAFEFEAFEAFEFEFEAFEFEAFEAFEFEFEFEFEAFEAFEFEFEAFEFEAFEFEEAFEFEEFEFEEFFEFFFF
+ + + F F F kP FFFFFFFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFEFEFEFFEFEFFEFEFEFEFEF A F

+ + + + + + *+ + + + + + +F + + + + ++++

e

m:

T E TR EEE LR L E R L E R R R T T

R R R R R R R R R R R R

+

m '

- s L

+
- - - . af
. Fm o - — - + T
+ r
. . . P
L,
+
+
o+
. . SE
-
s
&

000 |

e

g L S B L W S I

+ - . .

- am e o e ok sk ok W T T

+ + + + + + + + + +J

- .
___.u_.
&yt
LNy
ol x
- -
+
by . .
+ +
+. .
+ I
¥
= 4 . - +
+ .
B + = +m + - :
B r
- a= + DR + 3
. + + B 4 + +
N . » - . + )
: . g
- + . + . +
+ + * + by |++ * ol
+ . . F - + T

e

[ B T T B N

NAAR. AR WS



US 11,067,613 B2

1
CONFIGURABLE ELECTRICITY METER

The 1nvention relates to the field of electricity meters.

BACKGROUND OF THE INVENTION

It 1s conventional to distinguish two types of electricity
meter for measuring the consumption of electrical energy as
supplied by a distribution network to an electrical installa-
tion.

First meters are for connecting directly to one or more
phase conductors of a distribution network, which conduc-
tors typically convey currents of a few tens of amps at
voltages of a few hundreds of volts.

Second meters are for connecting to one or more phase
conductors of a distribution network that typically convey
currents of several hundreds of amps, the connection being
via one or more transformers situated on the phase conduc-
tors. Those transformers typically present a transformation
ratio lying in the range 100 to 1000.

Connecting to the distribution network via transformers
makes 1t necessary to design second meters that are diflerent
from first meters. In particular, second meters have mechani-
cal interfaces and ports for connection to phase conductors
that are different from those of first meters. It i1s therefore
necessary to design, to qualily, and to fabricate two diflerent
types of meter, thereby increasing the cost of both types of
meter.

OBJECT OF TH

INVENTION

L1

An object of the invention 1s to reduce the costs of an
clectricity meter.

SUMMARY OF THE INVENTION

In order to achieve this object, there 1s provided an
clectricity meter configurable to occupy a first configuration
in which the meter 1s adapted to be connected to a phase
conductor of a distribution network directly, and to occupy
a second configuration 1n which the meter 1s adapted to be
connected to the phase conductor via a transformer situated
on the phase conductor, the meter having an upstream
current port and a downstream current port for connecting to
the phase conductor, a voltage port, a disconnector that 1s
closed by default having a movable contact with a stationary
end connected the voltage port and a movable end connected
to the upstream current port when the disconnector 1s closed,
a docking device adapted to dock an adapter module, and an
access orifice through which a conductive element of the
adapter module extends when the adapter module 1s
mounted on the meter, such that when the adapter module 1s
mounted on the meter, the conductive element 1s 1n contact
with the movable contact of the disconnector and opens the
disconnector while being connected to the voltage port, the
meter then occupying the second configuration, and when
the adapter module 1s not mounted on the meter, the meter
occupies the first configuration.

The meter of the invention 1s thus adapted to operate
either by being connected directly to the phase conductor of
the distribution network, or else by being connected to the
phase conductor via a transformer situated on that phase
conductor. These two modes of connection to the distribu-
tion network thus require only one type of meter, thereby
significantly reducing development, testing, and fabrication
costs for the meter. Configuration of the meter 1s simple and
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2

inexpensive to perform, since 1t consists merely 1n mounting
the adapter module on the meter.

The 1invention also provides an adapter module adapted to
configure a meter as described above.

-

T'he invention also provides a system comprising a meter
and an adapter module.
The 1invention also provides a method of configuring such
a meter.

The mvention can be better understood 1n the light of the
following description of a particular, non-limiting embodi-

ment of the invention.

BRIEF DESCRIPTION OF TH.

L1

DRAWINGS

Reference 1s made to the accompanying drawings, in
which:

FIG. 1 1s a view of the 1inside of a meter of the invention;

FIG. 2 1s a plan view of the meter of the invention, the
adapter module not being mounted on the meter;

FIG. 3 1s a view from beneath of a fixed base of the meter
of the invention;

FIG. 4 shows the adapter module mounted on the meter
of the mvention, the adapter module shown in front view;

FIG. 5 1s a view analogous to FIG. 4, the adapter module
being shown 1n plan view;

FIG. 6 1s an equivalent circuit diagram for the meter of the
invention when connected to the phase conductors of a
distribution network directly;

FIG. 7 1s an equivalent circuit diagram for the meter of the
invention when connected to the phase conductors of a
distribution network via transformers.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

With reference to the figures, the mvention relates to an
energy meter 1, specifically a three-phase electricity meter.

The meter 1 has a {first upstream current port 2a, a first
downstream current port 2b, a first voltage port 3a, a second
upstream current port 2¢, a second downstream current port
2d, a second voltage port 3b, a third upstream current port
2¢, a third downstream current port 2f, a third voltage port
3c, a first neutral port 4a, and a second neutral port 45.

Although the current port 2 and the neutral ports 4 are
directly accessible from outside the meter 1 for connection
to a distribution network 6, the voltage ports 3 are ports
internal to the meter 1 and are not accessible from outside
the meter 1.

The meter 1 also has a first disconnector 7a, a second
disconnector 7h, and a third disconnector 7c¢. The first
disconnector 7a 1s connected between the first upstream
current port 2a¢ and the first voltage port 3a. The second
disconnector 75 1s connected between the second upstream
current port 2¢ and the second voltage port 35. The third
disconnector 7¢ 1s connected between the third upstream
current port 2e and the third voltage port 3c.

Each disconnector 7 1s normally closed. Each disconnec-
tor 7 has a movable contact 8 made of copper with a
stationary end connected to the associated voltage port 3 and
a movable end connected to the associated upstream current
port 2a, 2¢, 2e¢ when the disconnector 7 1s closed.

The meter 1 also has processor means and measurement
means. The processor means comprise a processor module,
specifically a microcontroller 9. The measurement means
comprise an analog-to-digital converter 10 connected to the
microcontroller 9, a first current sensor 12a connected to the
first upstream current port 2a and to the first downstream
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current port 25, a first voltage sensor 13a connected to the
first voltage port 3a (and thus to the movable contact 8 of the
first disconnector 7a), a second current sensor 126 con-
nected to the second upstream current port 2¢ and to the
second downstream current port 2d, a second voltage sensor
1356 connected to the second voltage port 35 (and thus to the
movable contact 8 of the second disconnector 75), a third
current sensor 12¢ connected to the third upstream current
port 2e¢ and to the third downstream current port 2f, and a
third voltage sensor 13¢ connected to the third voltage port
3¢ (and thus to the movable contact 8 of the third discon-
nector 7c¢).

Each current sensor 12 1s connected to an upstream
current port 2a, 2¢, 2e via a {first copper arm 16 and to a
downstream current port 2b, 2d, 2f via a second copper arm
17. Each current sensor 12 includes an internal transformer
18 in the form of a torus connected respectively between the
upstream current port 2a, 2¢, 2e and the downstream current
port 25, 2d, 2f, and a resistor 19 connected in parallel with
the internal transformer 18. The internal transformer 18
provides electrical 1solation. In this example, the internal
transformer 18 has a transformation ratio equal to 2500. The
resistor 19 has one terminal connected to an iput of the
analog-to-digital converter 10 and another terminal con-
nected to the first neutral port 4a of the meter 1 (and to a
ground of the meter 1). The resistor 19 transforms the
current flowing in the internal transformer 18 ito a voltage.
The analog-to-digital converter 10 measures voltages that
are the 1mages of the currents flowing between respective
upstream current ports 2a, 2¢, 2¢ and downstream current
ports 15, 2d, 2f.

Each voltage sensor 13 has a first resistor 20 and a second
resistor 21. The first resistor 20 has one terminal connected
to the associated voltage port 3 and another terminal con-
nected to one terminal of the second resistor 21. The other
terminal of the second resistor 21 1s connected to the first
neutral port 4a. The terminals of the first and second
resistors 20 and 21 that are connected to each other are also
connected to respective inputs of the analog-to-digital con-
verter 10. The first resistor 20 and the second resistor 21 act

as a voltage divider, reducing the voltage at the voltage port
3 to a level that 1s acceptable for the analog-to-digital
converter 10. The analog-to-digital converter 10 measures a

voltage that 1s the 1image of the voltage of the voltage port
3.

The microcontroller 9 acquires the current measurements
and the digital voltage measurements produced by the
analog-to-digital converter 10, and it processes those current
measurements and digital voltage measurements in order to
obtain measurements that correspond to the currents and the
voltages actually present on the distribution network 6.

The meter 1 also has a fixed base 23 made of plastics
material, a docking device adapted to dock an adapter
module 24, and a detector adapted to detect whether the
adapter module 24 1s or 1s not connected to the meter 1.

The meter 1 has a removable cover (not shown) that
serves to protect access to the connectors. When the remov-
able cover 1s mounted on the meter 1, 1t 1s positioned on a
front face of the meter 1 (1.e. a face that 1s opposite from a
face of the meter 1 that 1s for fixing to a wall). The
removable cover gives access to the inside of the meter 1, in
particular during fabrication and during stages of testing the
meter 1. It 1s naturally possible to close the removable cover
in 1rreversible manner (the removable cover may be sealed
to the meter 1 when the meter 1s installed).
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The fixed base 23 has a first access orifice 254, a second
access orifice 255, and a third access orifice 25¢. The access
orifices 25 connect the outside of the meter 1 to the nside
of the meter 1.

Each access orifice 25 has a plastics material guide 33 that
extends perpendicularly to an inside face 27 of the fixed base
23. The access orifices 25 are positioned 1n such a manner
that the first access orifice 25a opens out into the meter 1
facing the movable contact 8 of the first disconnector 7a, the
second access orifice 25 opens out 1into the meter 1 facing the
movable contact 8 of the second disconnector 754, and the
third access orifice 25¢ opens out into the meter 1 facing the
movable contact 8 of the third disconnector 7c.

The docking device for the adapter module comprises a
cavity 28 formed 1n the fixed base 23, the access orifices 25
themselves, and snap-fastener means formed on the fixed
base 23.

The adapter module 24 comprises a housing 30, a first
conductive element 31a, a second conductive element 315,
and a third conductive element 31¢. Each conductive ele-
ment 31, which 1s of longitudinal shape, 1s surrounded by a
respective cylindrical guide 33 made of plastics matenal.

The housing 30 1s of generally rectangular outside shape.
The back wall of the housing 30 presents a shape comple-
mentary to the cavity 28 of the docking device, such that the
housing 30 of the adapter module can be engaged in the
fixed base 23. The housing 30 also has a fastener device,
specifically comprising the snap-fastener means 32, formed
on the side faces of the housing 30. When the adapter
module 24 1s mounted on the meter 1 and the housing 30 1s
engaged 1n the fixed base 23, the snap-fastener means 32 of
the housing 30 co-operate with the snap-fastener means of
the fixed base 23 so as to fasten the housing and thus the
adapter module 24 to the fixed base 23 of the meter 1.

Each conductive element 31 comprises a conductive rod
35 that includes a connection member 36 at a first end and
that presents a second end 37 that 1s enlarged.

The conductive elements 31 (and the cylindrical guide 33)
extend from the housing 30 so as to project {from the housing
30 1n such a manner that when the housing 30 1s engaged 1n
the fixed base 23, each conductive element 31 (together with
its cylindrical guide 33) extends in an access orifice 25.
When the conductive elements 31 are inserted into the
access orifices 25, the enlarged second end 37 of the
conductive rod 35 of each conductive element 31 comes mto
contact with the movable contact 8 of a disconnector 7, and
opens the disconnector 7 while remaiming 1n contact with the
movable contact 8. The conductive rod 35 and thus the
connection member 36 are thereby connected to the asso-
ciated voltage port 3. When the conductive element 31 1s
tully inserted, the enlarged second end 37 forms a snap-
fastener member that co-operates with a complementary
snap-fastener member of the meter 1 1n order to snap-fasten
the conductive element 31 in the meter 1.

The detector of the meter 1, adapted to detect whether the
adapter module 24 1s or 1s not mounted on the meter 1,
comprises a pushbutton that 1s connected to the microcon-
troller 9. When the adapter module 24 1s mounted on the
meter 1, a plastics maternial peg formed on the adapter
module 24 presses on the pushbutton. The microcontroller 9
thus detects that the adapter module 24 1s mounted on the
meter 1.

The meter 1 1s a meter that 1s configurable to occupy a first
configuration 1 which the meter 1 1s adapted to be con-
nected to the phase conductors 40 of the distribution net-
work 6 directly, and to occupy a second configuration in
which the meter 1 1s adapted to be connected to the phase
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conductors 40 of the distribution network 6 via transformers
41 situated on the phase conductors 40.

In the first configuration, the adapter module 24 1s not
mounted on the meter 1. In the second configuration, the
adapter module 24 1s mounted on the meter 1.

Configuring the meter 1 thus consists firstly in determin-
ing whether the meter 1 1s for connecting to the phase
conductors 40 of the distribution network 6 directly, or
whether the meter 1 1s for connecting to the phase conduc-
tors 40 via transformers 41 situated on the phase conductors
40. Thereafter, 11 the meter 1 1s to be connected to the phase
conductors 40 via the transformers 11, configuring the meter
1 consists in mounting the adapter module 24 on the meter
1.

The meter 1 may be configured in the factory, after the
meter 1 has been fabricated and prior to delivering the meter
1 to the electricity distributor. The meter 1 can also be
configured by the electricity distributor, who then needs to
manage only one stock of meters 1 that are similar. The
clectricity distributor then configures meters prior to install-
ing them, as a function of the configuration that is required.

There follows a description in greater detail of the manner
in which the meter 1 1s connected to the distribution network
6, depending on whether the meter 1 1s connected directly to
the distribution network 6 or else via the transformers 41.

When the meter 1 adapted to be connected directly to the
distribution network 6 that supplies electricity to a client’s
clectrical 1installation 42, the adapter module 24 1s not
mounted on the meter 1, and the meter 1 1s an 1ts first
configuration.

This situation 1s visible 1n FIG. 6. The phase conductors
40 of the distribution network 6 do not include respective
transformers.

The first upstream current port 2a of the meter 1 1s
connected to a first phase conductor 40a of the distribution
network 6 upstream from the meter 1, while the first
downstream current port 26 1s connected to the first phase
conductor 40a downstream from the meter 1. The first
disconnector 7a 1s closed. The first current sensor 12a
measures the current flowing between the first upstream port
2a and the first downstream port 25, and thus the current
flowing in the first phase conductor 40a. The first voltage

sensor 13a, connected to the first voltage port 3a, and thus
to the first upstream current port 2a via the movable contact
8 of the first disconnector 7a (which i1s closed). The first
voltage sensor 13a thus measures the voltage on the first
phase conductor 40a upstream from the meter 1.

This applies likewise to the second phase conductor 405
(with the second current sensor 126 and the second voltage
sensor 135) and to the third phase conductor 40¢ (with the
third current sensor 12¢ and the third voltage sensor 13c¢).

The first neutral port 4a of the meter 1 (which neutral port
da 1s at the same potential as the second neutral port 45,
since the internal copper bar 1s the same bar for the first
neutral port 4a and for the second neutral port 45) 1s
connected to the neutral conductor 13 of the distribution
network 6. The second neutral port 46 1s connected to a
ground of the client’s electrical nstallation 42.

Since the adapter module 24 1s not mounted on the meter
1, the detector does not detect the presence of the adapter
module 24. The microcontroller 9 thus performs {first pro-
cessing using first parameters on the current and voltage
measurements. In particular, the first processing takes
account of the fact that the meter 1 1s connected directly to
the distribution network 6 directly, and not via transformers,
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sO as to obtain measurements corresponding to the currents
and to the voltages that are actually present on the distribu-
tion network 6.

When the meter 1 1s connected to the distribution network
6 via the transformers 41, the adapter module 24 1s mounted
on the meter 1 and the meter 1 1s 1n the second configuration.
This situation 1s visible 1n FIG. 7. The meter 1 shown 1n FIG.
7 1s the same 1n terms ol hardware as the meter 1 shown 1n
FIG. 6 (except that 1t 1s only 1 FIG. 7 that the adapter
module 24 1s mounted on the meter 1).

The first phase conductor 40q includes a first transformer
41a. The second phase conductor 406 includes a second
transformer 415. The third phase conductor 10c¢ includes a
third transformer 41c.

Each transformer 41 1s in the form of a torus and serves
to convert the very high currents (several hundreds of amps)
that flow 1n the phase conductors 40 to lower currents that
are compatible with the current sensors 12 of the meter 1.

The first transformer 41a has the first phase conductor 40a
passing therethrough without being connected to 1t. The first
transiformer 41a has a secondary with a first terminal con-
nected to the first upstream current port 2a and having a
second terminal connected to the first downstream current
port 2b.

The first phase conductor 40a associated with the first
transformer 41a 1s also connected to the first voltage port 3a
via the first conductive element 31a of the adapter module
24 connected to the meter 1. The first phase conductor 40q
1s connected to the connection member 36 of the first
conductive element 31a.

i

T'he first disconnector 7a 1s open.
The first current sensor 12a measures the current flowing
between the first upstream port 2q and the first downstream
port 2b, and thus the current flowing 1n the secondary of the
first transformer 41a (which 1s an i1mage of the current
actually flowing in the first phase conductor 40a).

The first voltage sensor 134, connected to the first voltage
port 3a, and thus to the first phase conductor 40a upstream
from the meter 1, via the first conductive element 31a of the
adapter module 24 and via the movable contact 8 of the first
disconnector 7a, serves to measure the voltage on the first
phase conductor 40q upstream from the meter 1.

This applies likewise to the second phase conductor 405
(with the second transformer 415, the second current sensor
1256, and the second voltage sensor 13b) and to the third
phase conductor 40c¢ (with the third transformer 41c, the
third current sensor 12¢, and the third voltage sensor 13¢).

The second terminals of the secondaries of the transform-
ers 41 are connected to one another and they are connected
to a ground 44 of the client’s electrical installation 42.

The first neutral port 4a (at the same potential as the
second neutral port 45) of the meter 1 1s connected to the
neutral conductor 43 of the distribution network 6. The
second neutral port 45 1s connected to a ground of the
client’s electrical installation 42.

It should be observed that the current measurements taken
by the first current sensor 12a are completely decorrelated
from the voltage measurements taken by the first voltage
sensor 13a. This applies likewise to the measurements taken
by the second current sensor 126 and the second voltage
sensor 135, and by the third current sensor 12¢ and the third
voltage sensor 13c.

Since the adapter module 24 1s mounted on the meter 1,
the detector detects the presence of the adapter module 24.
The microcontroller 9 thus performs second processing
using second parameters on the current and voltage mea-

surements. In particular, the second processing takes
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account of the fact that the meter 1 1s connected to the
distribution network 6 via the transformers 41 so as to
produce measurements that correspond to the currents and
the voltages that are actually present on the distribution
network 6.

Thus, the first processing and the second processing differ
in particular by taking account of the transformation ratio of
the transformers 41.

It should be observed that when the meter 1 1s configured
in the factory, 1t may be advantageous to mount the adapter
module 24 on the meter 1 prior to nveting the meter 1 and
calibrating 1t 1n the factory. The meter 1 1s thus in its second
configuration being provided with the adapter module 24 1n
order to define calibration parameters possibly used by the
second processing.

Naturally, the invention 1s not limited to the embodiment
described but covers any variant coming within the ambit of
the invention as defined by the claims.

Although the meter shown herein 1s a three-phase meter,
the invention naturally applies to a single-phase meter, or to
any type of polyphase meter.

Although the meter 1n the first configuration and the meter
in the second configuration as described above are meters
that are 1dentical in hardware terms (apart {from the presence
of the adapter module), 1t 1s possible to make provision for
replacing the internal toruses on site 1n order to adapt them
to the second configuration of the meter. Advantageously,
provision 1s made to be able to replace the internal toruses
without unriveting the meter. By way of example, the copper
arms of the disconnectors and the associated internal toruses
may then be removable and accessible merely by opening
the removable cover (which 1tself may optionally be sealed
to the meter).

The above description refers to using disconnectors. The
term “disconnector” 1s used to cover any type ol circuit-
breaker, switch, etc. member suitable for opening and clos-
ing an electric circuit by moving a movable contact.

Above, the meter has provision for automatically detect-
ing the presence of the adapter module, thereby enabling the
microcontroller to adapt the processing i1t performs auto-
matically as a function of the configuration of the meter. It
would also be possible to fit the meter with an interface
making 1t possible from outside the meter to communicate
with the microcontroller to inform i1t whether the meter 1s in
the first configuration or in the second configuration. By way
of example, the interface may be a manual interface, acces-
sible to an operator, or else a computer interface, accessible
via a Server.

The 1nvention claimed 1s:

1. An electricity meter configurable to occupy a first
configuration in which the meter 1s adapted to be connected
to a phase conductor of a distribution network directly, and
to occupy a second configuration i which the meter 1s
adapted to be comnnected to the phase conductor via a
transformer situated on the phase conductor, the meter
comprising:

an upstream current port and a downstream current port
for connecting to the phase conductor,

a voltage port,

a disconnector that 1s closed by default having a movable
contact with a stationary end connected to the voltage
port and a movable end connected to the upstream
current port when the disconnector 1s closed,

a docking device adapted to dock an adapter module, and

an access orifice through which a conductive element of
the adapter module extends when the adapter module 1s
mounted on the meter, such that when the adapter
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module 1s mounted on the meter, the conductive ele-
ment 1s 1n contact with the movable contact of the
disconnector and opens the disconnector while being
connected to the voltage port, the meter then occupying,
the second configuration, and when the adapter module
1s not mounted on the meter, the meter occupies the first
coniliguration.

2. The meter according to claim 1, comprising a fixed base
in which the access orifice 1s formed.

3. The meter according to claim 1, comprising a processor
module connected to the current sensor and to the voltage
sensor, the processor module being adapted to perform first
processing on the current measurements and on the voltage
measurements when the meter 1s 1n the first configuration,
and second processing on the current measurements and the
voltage measurements when the meter 1s in the second
configuration.

4. The meter according to claim 3, wherein the first
processing and the second processing differ by taking
account of a transformation ratio of the transformer.

5. The meter according to claim 3, comprising an interface
making 1t possible from outside the meter to mnform the
processor module whether the meter 1s in the first configu-
ration or in the second configuration.

6. The meter according to claim 1, comprising a detector
adapted to detect whether the meter 1s 1n the first configu-
ration or 1s 1n the second configuration, and for transmitting
the results of the detection to the processor module.

7. An adapter module adapted to configure the meter
according to claim 1, the adapter module comprising:

a fastener device adapted to fasten the adapter module on

the meter, and

a conductive element designed to extend through the

access orifice of the meter, wherein the conductive
clement has a connection member at a first end adapted
to be connected to the phase conductor of the distri-
bution network, and has a second end that 1s enlarged
and adapted to snap-fasten the conductive element 1n
the meter.

8. A system comprising the meter according to claim 1,
comprising:

an adapter module-adapted to fasten the adapter module

on the meter, and

a conductive element designed to extend through the

access orifice of the meter, wherein the conductive
clement has a connection member at a first end adapted
to be connected to the phase conductor of the distri-
bution network, and has a second end that 1s enlarged
and adapted to snap-fasten the conductive element 1n
the meter.

9. A method of configuring the meter according to claim
1, the method comprising the steps of:

determining whether the meter 1s to be connected to a

phase conductor of a distribution network directly, or
whether the meter 1s to be connected to the phase
conductor via a transformer situated on the phase
conductor; and

1f the meter 1s to be connected via the transformer,

mounting an adapter module adapted to fasten the
adapter module on the meter and a conductive element

designed to extend through the access orifice of the
meter, the conductive element having a connection
member at a first end adapted to be connected to the
phase conductor of the distribution network, and hav-
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ing a second end that i1s enlarged and adapted to
snap-fasten the conductive element on the meter.
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